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Description 

Field of the invention. 

5 [0001] The present invention relates to metal strands and cords and more in particular to maintain the workability of 
metal strands comprising filament ruptures present in the metal strand or cord. 

Background of the invention. 

10 [0002] At present, it is a problem that during strand and cord construction, using e.g. double or single twisting operations, 
filaments of the strand or cord break. Most frequently, such ruptures cause two loose ends of filament, which projects 
out of the profile of the strand or cord. 

[0003] The loose filament ends of the strand or cord may cause problems when the strand or cord is used during 
subsequent processes. 

15 [0004] When such strand with projecting filaments is used to provide a multi-strand cord, these projecting filaments 
may cause process problems during cord production. The projecting ends may cause congestion in eyes, guiding parts 
or on small passages. 

[0005] Due to this interaction between machinery parts and the filament ends, the broken or interrupted filament may 
"sleeve off". Over a large length of the strand, the filament is pulled out of the strand. 
20 [0006] When strands as such or cords with projecting filaments are used, e.g. as control cables, these projecting 
filaments may cause disorder of the process in which it is used. 

[0007] When such strand or cord with projecting filaments is used to provide polymer or rubber products (e.g. timing 
belts, elevator or hoisting belts), the projecting filaments may cause shearing or disfunctioning of the polymer or rubber 
matrix. Also here the projecting ends may cause congestion in guiding parts of e.g. extrusion machinery or other machines 
25 processing the strands or cords. 

[0008] Therefor, such strands or cords with broken filaments or with filament ends projecting out of the profile of the 
strand or cord are avoided. 

[0009] In order to avoid such projecting filaments, metal strands or cords, comprising such projecting filament ends, 
may be cut into two at the location of the projecting filament ends. As a result, a strand or cord with a length being the 

30 length of the strand or cord before the filament rupture is provided. 

Either strand ends or cord ends may be welded one to another, providing a welded strand or cord with a relatively equal 
profile at the weld. This is hereafter referred to as "end-to-end welded" strands or cords. This solution does provide a 
strand or cord, which has inferior mechanical properties e.g. a lower force at rupture, a lower elasticity (strain at rupture), 
and higher bending stiffness and lower torsion ductility. 

35 [0010] Although end-to-end welded metal strands can be used to provide cords, a sacrifice on mechanical properties 
of the metal cord is made. 

[001 1 ] US 4 709 542 A discloses a welded metal cord in which, in order to improve the quality of the cord, the welds 
between the individual filaments are staggered at different longitudinal positions along the cord. 

40 Summary of the invention. 

[0012] It is a subject of the invention to provide a metal strand, comprising interrupted metal filaments, not having 
filament ends projecting out of the profile of the strand, but which can be processed, in spite of these filament ruptures, 
without the risk of sleeving off. The metal strand as subject of the invention preserves the mechanical properties of the 

45 metal strand to a large extent. 

[001 3] A metal strand as subject of the invention comprises at least two filaments, at least one filament is interrupted, 
providing at least one filament end. According to the present invention, this filament end is fixed to the uninterrupted 
filaments of the strand using a fixing substance. The place where the filament ends are fixed to the uninterrupted filaments 
of the strand is hereafter referred to as "fixation point". 

50 [001 4] Such filament interruptions may e.g. be caused by filament ruptures at the twisting points in the double or single 
twisting operations or by filament spools running empty or because of a rupture of the filament at the creel containing 
the filament spools. 

[0015] It is understood that usually, although not necessarily, a filament interruption provides two filament ends, each 
being fixed to the uninterrupted filaments of the strand using a fixing substance, at a different fixation points. 
55 [0016] In such case, a certain interruption zone length may be defined as the maximum strand length, comprising the 
two fixation points. Usually the two filament ends don't meet one another anymore at the ends. It is even so that most 
usually, the interruption zone has a length between several millimeters and several meters. 

The fixing substance may be a glue or gluing paste, a polymer material, but preferably a soldering material. The solder 
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is preferably provided using Ag, Sn or an alloy of Sn and Ag. 
- In case glue is used, metal-to-metal glue is preferred. 

Temperature of the fixing substance during application, e.g. the melting temperature of the polymer or soldering material, 
is preferably lower than the transformation temperature of the metal alloy of the filaments, in order to preserve the 
5 mechanical and physical properties of the filaments. Most preferably, a temperature of less than 700 °C, most preferably 
less than 350 °C is used. E.g. when steel is used, this transformation temperature is to be understood as the temperature 
above which the steel alloy transforms into an austenitic structure. 

The fixation point preferably has a diameter, being less than 1 .2 times the strand diameter or even more preferred, less 
than 1 .1 times the strand diameter. The fixation point preferably has a diameter, being more than 0.8 times the strand 
10 diameter or even more preferred, more than 0.9 times the strand diameter. Most preferably, the fixation point is essentially 
equal to the strand diameter. 

"Strand diameter" is defined as the diameter of the smallest circle encompassing a radial cross-section of the strand. 
The diameter at the location where the filament ends being fixed to the m filaments present in the interruption zone is 
the diameter of the smallest circle encompassing the location where the filament ends being fixed to the M filaments 
15 present in the interruption zone. 

[0017] Preferably, the number of filament ends at each fixation point is less than 4, preferably less than 3 or less than 
2. Most preferably only one filament end is present in each fixation point. 

[0018] A metal strand as subject of the invention has as an advantage that the filament ends, being fixed to the 
uninterrupted metal filaments, don't disturb the use of such strands in further processes such as cabling processes or 
20 extrusion processes, e.g. by sleeving off. 

[001 9] Nor does the fixation of the filament ends at the ends of the interruption zone, provide an inflexible zone to the 
metal strand, as compared to the "end-to-end" welded strands. The metal strands as subject of the invention have also 
improved mechanical properties at the location where interrupted filaments are present, as compared to "end-to-end" 
welded strands. 

25 [0020] Since preferably only a few or even one filament end is to be fixed at a fixation point, the strand is not weakened 
too much. The breaking load of the strand or cord, at the location of the interruption filament, approaches the sum of 
the breaking loads of the non-soldered metal filaments in the metal strand. 

[0021] The force at rupture of a sample of the metal strand as subject of the invention is usually more than 50%, e.g. 
more than 60% or even more than 80% of the force at rupture of a sample of the metal strand without interrupted 
30 filaments. The elongation at rupture of a sample of the metal strand as subject of the invention is usually more than 30% 
e.g. more than 50 or even more than 60% of the elongation at rupture of a sample of the metal strand without interrupted 
filaments. Since usually high security factors for strand loads are used, the presence of a soldering zone on strand level 
does not cause any additional risk. 

[0022] When strands as subject of the invention are used to provide polymer or rubber products (e.g. timing belts, 
35 elevator or hoisting belts), the risk on shearing or disfunctioning of the polymer or rubber matrix is removed, since no 
projecting filaments are present. Congestion in guiding parts of e.g. extrusion machinery or other machines processing 
the strands is no longer present. 

[0023] "Strand" is to be understood as a number of metal filaments, being twisted with each other, resulting in a strand 
having an outer surface consisting of outer surface filaments, all outer surface filaments provide the outer surface of the 
40 strand. Possibly a core, also comprising metal filaments is provided to the strand. Such core has no filaments being 
present at the outer surface of the strand. 

As en example, a strand comprises two layers of metal filaments, one layer providing a core and one layer providing 
the outer surface. Such strands are referred to as nxa+mxb-constructions, n and m being a number of filaments, whereas 
a and b referring to the filament diameter, expressed in mm. e.g. 1x0.19+6x0.175 or 1x0.21+6x0.19. Usually, in case n 

45 or m equals 1 , n or m is not mentioned in the name of the product. 

The core itself may also be provided as a layered construction of metal filaments. As an example, n 1 *a 1 +n 2 *a 2 +m*b 
construction is mentioned, comprising a core of a two-layered n 1 *a 2 +n 2 *a 2 -construction, around which a third, outer 
layer of m*b metal filaments is provided. n 1 , n 2 and m represent the number of filaments, whereas a 1 , a 2 and b are the 
respective diameters of the filaments, expressed in mm. As an example, 1*0.13+6*0.12+12*0.12 or 

50 3*0.15+9*0.15+15*0.15 strands are mentioned. 

[0024] The filament ends are fixed to the other uninterrupted filaments, either to one of the uninterrupted filaments, 
or to more than one of the uninterrupted filaments. 

[0025] Metal strands as subject of the invention, preferably are provided out of steel alloys, most preferably out of 
carbon steels, having more than 0.275%C or more than 0.4%C or even more than 0.6% C, or stainless steel alloys. 
55 [0026] Possibly the strand comprises metal filaments all of an identical filament diameter. However, usually the fila- 
ments of a strand as subject of the invention have different filament diameters. The diameters of the metal filaments are 
preferably less than 1.15mm, e.g. less than 1.05mm or less than 0.85mm or even less than 0.7mm, such as less than 
0.5mm, or less than 0.35mm or even less than 0.25mm, such as less than 0.21 mm. As an example, the diameter of 
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the metal filaments are larger than 0.03mm. 

[0027] It is understood that a strand may comprise different filaments, which are of e.g. a different diameter, a different 
alloy or have a different coating. 

[0028] The strands as subject of the invention have a strand diameter preferably less than 5mm, e.g. less than 4 mm 
5 or less than 2.5mm or even less than 1 .75mm, such as less than 1 .4mm, or less than 0.9mm or even less than 0.7mm, 
such as less than 0.6mm or even less than 0.2mm. The strand diameter is the diameter of the smallest imaginary circle, 
which encompasses the radial cross-section of the strand. 
As an example, the strand diameter is larger than 0.04mm. 

[0029] Further, according to the present invention, a metal cord obtainable by using at least one but preferably only 
to one metal strand with filament ends being fixed to uninterrupted filaments as subject of the invention may be provided. 

Also, if during production of a metal cord, one or more filaments of one of the strands of the cord breaks, fixation of 

filament ends to the uninterrupted filaments of this strand using a fixation substance may be applied. 

[0030] In both cases, a metal cord comprises at least one strand as subject of the invention, having filament ends 

being fixed to the uninterrupted filaments present in this strand. 
15 [0031] A metal cord may have any cord construction comprising at least two strands, each comprising at least two 

metal filaments. 

[0032] As an example, 'nxm-'constructions may be used, e.g. 3x3, 7x3, 4x7, 7x4, 7x7 or 7x 1 9. n is to be understood 
as the number of strands in the cord, each strand having m filaments. It is understood that each strand may comprise 
different filaments, which are of e.g. a different diameter, a different alloy or have a different coating. 
20 Also 'm 1 +(nxm 2 )-'constructions may preferably be used. Around a core strand of m 1 filaments, n strands of m 2 filaments 
are provided. An example is a 3+5x7-cord, being a cord comprising a core strand of 3 filaments, around which 5 strands 
of 7 filaments each are provided. The filaments m 1 and m 2 may be of the same or a different diameter. 
It is understood that each strand may comprise different filaments, which are of e.g. a different diameter, a different alloy 
or have a different coating. 

25 [0033] A metal cord has a cord diameter preferably less than 14mm, e.g. less than 12 mm or less than 9mm or even 
less than 7mm, such as less than 5mm, or less than 4mm or even less than 2.5mm, such as less than 2mm or less than 
1,7mm, but may even be less than 0.25mm. As an example, the cord diameter is larger than 0.10mm. 
"Cord diameter" is defined as the diameter of the smallest circle encompassing a radial cross-section of the cord. The 
diameter at the interruption zone is the diameter of the smallest circle encompassing the cross-section of the cord where 

30 the interruption zone of the strand as subject of the invention is present. 

[0034] As the projecting filaments out of the profile of the cord may be avoided, the same benefits are obtained as for 
strands as subject of the invention. No projecting filament ends may cause process interruption or disturbance due to 
sleeving off, nor the mechanical properties of the cord are influenced to a large extent. 

[0035] The force at rupture of a sample of the metal cord comprising a strand as subject of the invention is usually 
35 more than 75%, e.g. more than 80% or even more than 90% of the force at rupture of a sample of the metal cord without 
strand as subject of the invention. The elongation at rupture of a sample of the metal cord comprising a strand as subject 
of the invention is usually more than 30% e.g. more than 50 or even more than 60% or even more than 70% such as 
more than 80% of the elongation at rupture of a sample of the metal cord without strand as subject of the invention. 
Since usually high security factors for cord loads are used, the presence of a strand as subject of the invention on strand 
40 level does not cause any additional risk. 

[0036] The elongation at rupture of a sample of the metal cord comprising an interruption zone is larger compared to 
the elongation at rupture of a sample of the metal cord being welded over the whole cross-section of the cord. 
[0037] When a cord comprising a strand as subject of the invention is used to provide polymer or rubber products 
(e.g. timing belts, elevator or hoisting belts), the risk on shearing or disfunctioning of the polymer or rubber matrix is 
45 minimized. Congestion in guiding parts of e.g. extrusion machinery or other machines processing the cord is no longer 
present, meanwhile enjoying the improved mechanical properties. 

[0038] Therefor metal cord, as well as metal strands, as subject of the invention may e.g. be used to reinforce polymer 
or rubber belts, such as timing belts, elevator or hoisting belts, conveyor belts, or can be used for control cables, elevator 
or hoisting rope, suspension rope or several automotive applications such as tire reinforcement or window elevator cable. 
so [0039] Since the strands or cords, comprising a strand as subject of the invention, overcomes the presently known 
technical drawbacks, the strand or cord manufacturer is also able to reduce the waste-level, and the strand or cords can 
be provided in a more economical way. This since also a drawback is faced by these manufacturers, being obliged at 
present to provide strands or cords not having filament ruptures over its whole length. 

55 Brief description of the drawings. 

[0040] The invention will now be described into more detail with reference to the accompanying drawings wherein 
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FIGURE 1 is a schematic view of a cord and a strand as subject of the invention. 
FIGURE 2a is a schematic view of a strand having a filament rupture. 

FIGURE 2b is a schematic view of the strand of FIGURE 2a, of which the filament ends are fixed according to the 
invention. 

5 - FIGURE 3 is a radial cut according to the plane AA' of the cord of FIGURE 1 . 
FIGURE 4 is a polymer belt comprising a cord as subject of the invention. 

Description of the preferred embodiments of the invention. 

10 [0041] An embodiment of a metal cord and a metal strand as subject of the invention is shown in FIGURE 1 . A metal 
cord 100, provided out of steel having 0.7%C, having a construction "(0.21 +6x0,1 9)+6x(0,1 9+6x0,1 75)". The cord 
comprises 7 strands (101 a, 101 b, 101 c, 101 d, 101 e, 1 01 f and 101 g). each strand comprises a core filament 102 
and filaments 103 providing the outer layer of the strand. 

The core strand 101 a comprising a core filament 102 of diameter 0.21 mm, being encircled by 6 filaments 103 of a 
15 diameter 0.1 9mm. The other outer strands 101 b, 1 01 c, 1 01 d, 1 01 e, 1 01 f and 101 g having all a core filament 1 02 of 
diameter 0.19mm, and 6 encircling filaments 103 of 0.175mm. 

[0042] The core strand 101 a has a lay length of 6.3mm and the outer strands 101b, 101c, 101d, 101e, 101f and 101g 
having all a lay length 104 of 8mm. The core strand 101a and the metal cord itself are twisted in the same direction (S 
or Z direction) whereas the strands 101 b, 101c, 101d, 101e, 1 01 f and 101g all being twined in the opposite direction (Z, 
20 respectively S). 

[0043] As shown in FIGURE 2a and FIGURE 2b, the strand 101d has one filament 105 being interrupted. The metal 
filament 105 is a filament of the outer layer of strand 101d. This rupture provides two filament ends 107a and 107b 
projecting out of the strand profile as shown in FIGURE 2a. 

[0044] According to the present invention, both ends 1 07a and 1 07b are fixed, preferably soldered, too the uninterrupted 
25 filaments of the strand 101 d providing two fixation points 106, as shown in FIGURE 2b. The interruption zone of the 
strand 1 01 d has a length as indicated with arrow 1 08. The interruption zone has one filament less, so 6 filaments remain 
uninterrupted in the present example. 

[0045] As fixing substance, preferably soldering substance chosen out of the group consisting of Ag, Sn or Ag-Sn 
alloys is used. Most preferably SnAg alloy is used. 
30 [0046] As indicated in FIGURE 3, being a section according to AA' of FIGURE 1 , one notices that the diameter of the 
strand 101d, indicated 301 , is essentially equal to the diameter of the location of the fixation points 106 at each side of 
the interruption zone, as indicated with 302. 

[0047] The force at rupture and the elongation at rupture of the strand 1 01 d and of the cord 1 00 are given in Table I. 
35 Table I 



sample 


Force at rupture (Mpa) 


Elongation at rupture (%) 


Strand 101d 






Sample 1 


396.9 


1.24 


Sample 2 


415.6 


1.36 


Sample 3 


420.2 


1.52 


Sample 4 


419.4 


1.38 


Sample 5 


418.2 


1.43 


Reference without soldered zone 


488 


2.05 


Cord 1 00 






Sample 1 


3081.5 


2.46 


Sample 2 


3077.5 


2.39 


Sample 3 


3033.6 


2.16 


Sample 4 


3020.2 


2.16 


Sample 5 


3018.7 


2.18 
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(continued) 



Cord 100 






Sample 6 


3078.9 


2.37 


Reference without soldered zone 


3200 


2.75 



[0048] For all samples, an Ag-Sn alloy soldering substance was used. 
[0049] All tests are done on a sample of 1000mm of strand or cord. 

[0050] As one notice, the average force at rupture of the strands with interruption zone is 85% of the force at rupture 
of the reference strand without interruption zone. The average elongation at rupture is 68% of the elongation at rupture 
of the reference strand without interruption zone. 

[0051 ] The average force at rupture of the cord comprising a strand with interruption zone is 95% of the force at rupture 
of the reference cord comprising strands without interruption zone. The average elongation at rupture is 82% of the 
elongation at rupture of the reference cord comprising strands without interruption zone. 

[0052] As shown in FIGURE 4, metal cords 41 are embedded in a polyurethane matrix 42. The metal cord 41 a as 
subjects of the invention has a strand with a soldered zone 43. Such belt can be used as elevator belt. 



Claims 

1 . A metal strand comprising at least two filaments, at least one filament (1 05) being interrupted providing at least one 
filament end (107a,107b), 

characterized in that said filament end (107a, 107b) is fixed to the uninterrupted filaments of said strand using a 
fixing substance. 

2. A metal strand according to claim 1 , said strand having an interruption zone (1 08), at each side of said interruption 
zone (108), at least one filament end (107a, 107b) being fixed to said uninterrupted filaments. 

3. A metal strand according to any of claim 1 to 2, said fixing substance being a glue. 

4. A metal strand according to any of claim 1 to 2, said fixing substance being a polymer. 

5. A metal strand according to any of claim 1 to 2, said fixing substance being a soldering substance. 

6. A metal strand according to claim 5, said soldering substance having a melting temp lower than 700 °C. 

7. A metal strand according to any of claim 5 or 6, said soldering substance being chosen out of the group consisting 
of Ag, Sn or Ag-Sn alloys. 

8. A metal strand according to any of claim 1 to 7, only one filament (105) being interrupted. 

9. A metal strand according to any of claim 1 to 8, said strand having a strand diameter, the diameter of the fixation 
point of the filament ends (1 07a,1 07b) being essentially equal to said strand diameter. 

10. A metal strand according to any of claim 1 to 9, said strand diameter being smaller than 5mm. 

1 1. A metal strand according to any of claim 1 to 9, said strand diameter being smaller than 2.5mm. 

12. A metal strand according to claim any of 1 to 1 1 , said filaments having a filament diameter, said filament diameter 
being smaller than 1.15mm. 

13. A metal strand according to any of claim 1 to 1 1 , said filament diameter being smaller than 0.35mm. 

14. A metal strand according to any of claim 1 to 13, said strand having a force at rupture of more than 50% of the force 
at rupture of a sample of said strand, not comprising a filament end. 
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15. A metal strand according to any of claim 1 to 14, said strand with interruption zone having an elongation at rupture 
of more than 30% of the elongation at rupture of a sample of said strand, not comprising a filament end. 

16. A metal strand according to any of claim 1 to 14, said metal being steel. 

17. A metal cord comprising at least two metal strands, at least one of said strands being a metal strand as in one of 
the preceeding claims. 

18. A metal cord as in claim 17, wherein one of said strands is a metal strand as in one of the claims 1 to 16. 

19. Use of a metal strand according to any of claim 1 to 16 for reinforcing polymer or rubber belts or tires. 

20. Use of a metal strand according to any of claim 1 to 16 in elevator or hoisting belts. 

21. Use of a metal strand according to any of claim 1 to 16 in timing belts. 

22. Use of a metal strand according to any of claim 1 to 16 to provide a multi-strand cord. 

23. Use of a metal strand according to any of claim 1 to 1 6 as hoisting or elevator rope. 

24. Use of a metal strand according to any of claim 1 to 1 6 as control cable. 

25. Use of a metal strand according to any of claim 1 to 16 as suspension rope. 

Patentanspriiche 

1. Metalllitze, die mindestens zwei Filamente aufweist, wobei mindestens ein Filament (105) unterbrochen ist und 
mindestens ein Filamentende (1 07a, 1 07b) bildet, dadurch gekennzeichnet, dass das Filamentende (1 07a, 1 07b) 
an den nicht unterbrochenen Filamenten der Litze unter Verwendung einer Befestigungssubstanz befestigt ist. 

2. Metalllitze nach Anspruch 1, wobei die Litze einen Unterbrechungsbereich (108) aufweist, wobei auf jeder Seite 
des Unterbrechungsbereiches (1 08) mindestens ein Filamentende (1 07a, 1 07b) an den nicht unterbrochenen Fila- 
menten befestigt ist. 

3. Metalllitze nach einem der Anspruche 1 bis 2, wobei die Befestigungssubstanz ein Leim ist. 

4. Metalllitze nach einem der Anspruche 1 bis 2, wobei die Befestigungssubstanz ein Polymer ist. 

5. Metalllitze nach einem der Anspruche 1 bis 2, wobei die Befestigungssubstanz eine Lotsubstanz ist. 

6. Metalllitze nach Anspruch 5, wobei die Lotsubstanz eine Schmelztemperatur aufweist, die niedriger als 700 °C ist. 

7. Metalllitze nach einem der Anspruche 5 oder 6, wobei die Lotsubstanz aus der Gruppe ausgewahlt ist, die aus Ag, 
Sn und Ag-Sn-Legierungen besteht. 

8. Metalllitze nach einem der Anspruche 1 bis 7, wobei nur ein Filament (105) unterbrochen ist. 

9. Metalllitze nach einem der Anspruche 1 bis 8, wobei die Litze einen Litzendurchmesser aufweist, wobei der Durch- 
messer des Befestigungspunktes der Filamentenden (1 07a, 1 07b) im Wesentlichen gleich dem Litzendurchmesser 
ist. 

10. Metalllitze nach einem der Anspruche 1 bis 9, wobei der Litzendurchmesser kleiner als 5 mm ist. 

11. Metalllitze nach einem der Anspruche 1 bis 9, wobei der Litzendurchmesser kleiner als 2,5 mm ist. 

12. Metalllitze nach einem der Anspruche 1 bis 1 1 , wobei die Filamente einen Filamentdurchmesser aufweisen, wobei 
der Filamentdurchmesser kleiner als 1,15 mm ist. 
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13. Metalllitze nach einem der Anspruche 1 bis 1 1 , wobei der Filamentdurchmesser kleiner als 0,35 mm ist. 

1 4. Metalllitze nach einem der Anspruche 1 bis 1 3, wobei die Litze eine Kraft bei Bruch aufweist, die mehr als 50 % der 
Kraft bei Bruch eines Musters der Litze betragt, das kein Filamentende aufweist. 

15. Metalllitze nach einem der Anspruche 1 bis 14, wobei die Litze mit Unterbrechungsbereich eine Bruchdehnung 
aufweist, die mehr als 30 % der Bruchdehnung eines Musters der Litze betragt, das kein Filamentende aufweist. 

16. Metalllitze nach einem der Anspruche 1 bis 14, wobei das Metall Stahl ist. 

17. Metallcord, der mindestens zwei Metalllitzen aufweist, wobei mindestens eine der Litzen eine Metalllitze nach einem 
der vorhergehenden Anspruche ist. 

18. Metallcord nach Anspruch 17, wobei eine der Litzen eine Metalllitze nach einem der Anspruche 1 bis 16 ist. 

1 9. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 1 6 zum Verstarken von Polymer- oder Gummigurten 
oder Reifen. 

20. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 16 in Elevator- oder Hebegurten. 

21. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 16 in Steuerriemen. 

22. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 16, urn einen mehrlitzigen Cord bereitzustellen. 

23. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 1 6 als Hub- oder Aufzugseil. 

24. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 16 als Steuerkabel. 

25. Verwendung einer Metalllitze nach einem der Anspruche 1 bis 16 als Tragseil. 



Revendications 

1 . Toron metallique comprenant au moins deux filaments, au moins un filament (1 05) etant interrompu pour creer au 
moins une extremite de filament (1 07a, 1 07b), caracterise en ce que ladite extremite de filament (1 07a, 1 07b) est 
fixee aux filaments ininterrompus dudit toron en utilisant une substance de fixation. 

2. Toron metallique selon la revendication 1 , dans lequel ledit toron comprend une zone d'interruption (1 08), au moins 
une extremite de filament (107a, 107b) etant fixee auxdits filaments ininterrompus de chaque cote de ladite zone 
d'interruption (108). 

3. Toron metallique selon Tune quelconque des revendications 1 a 2, dans lequel ladite substance de fixation est une 
colle. 

4. Toron metallique selon Tune quelconque des revendications 1 a 2, dans lequel ladite substance de fixation est un 
polymere. 

5. Toron metallique selon Tune quelconque des revendications 1 a 2, dans lequel ladite substance de fixation est une 
substance de brasage. 

6. Toron metallique selon la revendication 5, dans lequel ladite substance de brasage presente une temperature de 
fusion inferieure a 700 °C. 

7. Toron metallique selon Tune quelconque des revendications 5 ou 6, dans lequel ladite substance de brasage est 
choisie dans le groupe comprenant I'Ag, le Sn ou des alliages d'Ag et de Sn. 

8. Toron metallique selon Tune quelconque des revendications 1 a 7, dans lequel un seul filament (1 05) est interrompu. 
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9. Toron metallique selon Tune quelconque des revendications 1 a 8, dans lequel ledit toron presente un diametre de 
toron, le diametre du point de fixation des extremites de filament (1 07a, 1 07b) etant sensiblement egal audit diametre 
de toron. 

10. Toron metallique selon Tune quelconque des revendications 1 a 9, dans lequel ledit diametre de toron est inferieur 
a 5 mm. 

11. Toron metallique selon Tune quelconque des revendications 1 a 9, dans lequel ledit diametre de toron est inferieur 
a 2,5 mm. 

12. Toron metallique selon Tune quelconque des revendications 1 a 11, dans lequel lesdits filaments presentent un 
diametre de filament, ledit diametre de filament etant inferieur a 1 ,1 5 mm. 

13. Toron metallique selon Tune quelconque des revendications 1 a 11, dans lequel ledit diametre de filament est 
inferieur a 0,35 mm. 

1 4. Toron metallique selon Tune quelconque des revendications 1 a 1 3, dans lequel ledit toron presente une resistance 
a la rupture superieure a 50 % de la resistance a la rupture d'un echantillon dudit toron depourvu d'une extremite 
de filament. 

15. Toron metallique selon Tune quelconque des revendications 1 a 14, dans lequel ledit toron comprend une zone 
d'interruption presente un allongement a la rupture superieur a 30 % de 1'allongement a la rupture d'un echantillon 
dudit toron depourvu d'une extremite de filament. 

16. Toron metallique selon I'une quelconque des revendications 1 a 14, dans lequel ledit metal est I'acier. 

1 7. Cable metallique comprenant au moins deux torons metalliques, au moins un desdits torons etant un toron metallique 
selon I'une quelconque des revendications precedentes. 

18. Cable metallique selon la revendication 17, dans lequel un desdits torons est un toron metallique selon I'une quel- 
conque des revendications 1 a 16. 

19. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 pour renforcer des courroies ou 
des pneus de polymere ou de caoutchouc. 

20. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 dans des courroies d'elevateur 
ou de levage. 

21 . Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 1 6 dans des courroies de distribution. 

22. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 pour former un cable a torons 
multiples. 

23. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 comme cable de grue ou d'as- 
censeur. 

24. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 comme cable de commande. 

25. Utilisation d'un toron metallique selon I'une quelconque des revendications 1 a 16 comme cable de suspension. 
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